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the right member of the proposed identity. Hence 



i + 5-i-:+„ + ;-, 
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III. Solution by J. W. Campbell, University of Chicago. 
Let S = sum of the series, 

sin 20 - k sin 40 + 3 sin 60 - ■■■. 

Then S is the coefficient of i in e 2i$ - y ue + %<* ie - ••-, that is, in log„ (e 2i0 + 1), 
or in log e e i0 (e ie + e~ ), or finally in id + log e (2 cos 6), which is 6 itself. 
Take 6 = x/8. Then 
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By Gregory's Series (Loney's Trigonometry, Part II, § 94), 

11 / w tt\ 

6 = tan 6 - ■= tan 3 + ^tan 6 - • • •, l-j£6^j). 

Take 6 = tt/4. Then tt/4 = (1 - 1/3 + 1/5 - • • •)• Hence, 

* 1 L 1 . 1 \ 

s-tV-l + l-"-)' (2) 

Therefore, from (1) and (2), 

1+ J_>_i + J + ....^( 1 _J + |_...). 

Also solved by C. E. Horne, A. L. McCarty, A. M. Haeding, David F. Kbllet, Elmer 
Schttyleb, C. N. Schmall, and J. W. Clawson. 

ALGEBEA. 

397. Proposed by W. H. BUSSEY, University of Minnesota. 

12 oxen are turned into a pasture of 3J acres and eat all the grass in 4 weeks so that the 
pasture is bare. 21 oxen are turned into a pasture of 10 acres and eat all the grass in 9 weeks. 
How many oxen will eat all the grass of 24 acres in just exactly 18 weeks, it being assumed that 
the grass in all the pastures is at the same height when the oxen are turned in, and that the grass 
grows at a uniform rate. 
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I. Solution by Christian Hornung, Tiffin, Ohio. 

Let x = number of pounds of grass each ox eats per week, 
y = number of pounds of grass on each acre at first, 
z = number of pounds of grass that grows per week per acre, 
h = the number of oxen required in the last condition. 

Then y y + y 2 = 48a;, lOy + 90z = 189a;, and 24# + 4322 = 18kx. Eliminat- 
ing y, we find 102 = 9a;, and 5602 = (30& — 576)a;, from which k is found to be 
36, the required number of oxen. 

II. Solution by Artemas Martin, Washington, D. C. 

In the first case one ox eats 1/4 of 3^/12 or 5/72 of an* acre, and 5/18 of the 
growth of that acre, in one week. In the second case one ox eats 1/9 of 10/21 
or 10/189 of an acre, and 10/21 of what grows on an acre, in one week. 

Since one ox eats the same quantity of grass in one week in each case, there- 
fore, 10/21 — 5/18 = 25/126 of the growth of one acre during one week is 
5/72 - 10/189 = 25/1512 of an acre; and 25/1512 + 25/126 = 1/12 of an acre, 
what grows on an acre during one week. 

5/72 + 5/18 of 1/12 = 5/54, the part of the original quantity of grass on 
one acre which one ox eats in one week. 

5/54 X 18 = 5/3, the quantity of grass, in acres, one ox will eat in 18 weeks. 

24 + (1/12 X 24 X 18) = 60, the quantity of grass, in acres, to be eaten 
from 24 acres in 18 weeks; and 60 -j- 5/3 = 36, the number of oxen required to 
eat it. 

For other solutions, see my paper on "The 'Pasturage Problem,' " published 

in the Mathematical Magazine, Vol. I, No. 2 (April, 1882), pp. 17-22; also, No. 3 

of same volume, pp. 43-44. 

Also solved by Albert N. Nauer, M. E. Gbaber, G. W. Hartwell, H. C. Feemster; 
Daniel Kreth, Elmer Schttyler, Horace Olson, S. W. Reaves, P. Penalver, and J. W. 
Clawson. 

GEOMETRY. 

425. Proposed by V. M. SPUNAB, Chicago, Illinois. 

Find the ratio of the areas Ai and A 2 of the parabolas formed by projectiles whose ranges are 
the same and whose angles of projection are complements of each other. 

Solution by H. C. Feemster, York College, York, Nebraska. 

Let gx 2 — 2v 2 x cos B\ sin 0\ + 2yv^ cos 2 0\ = and gx 2 — 2v 2 x cos 2 sin 2 
+ 2yv 2 cos 2 02 = be the two required parabolas, where 0i + 2 = 90°, and » 
is the number of feet per second in the initial velocity. Then 



2y2 sin cos 

2v z x c 

2a 2 cos 2 "" _ 3 " 2 



„. 2» 2 a; cos 6 sin — ox 2 , 2 v* sin 3 cos 
A = I n __, ____, n ax = ^ 
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